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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a Gu-Ni-Si type high strength copper alloy excellent in silver plating suitableness as well as in 
stamping property. 

SOLUTION: This high strength copper alloy has a composition which consists of, by weight, 0.4-4.0% Ni, 0.05-1.0% Si, 0.001-5% Sn. 0.1- 
5.0% Zn. 0.005-1.0% Mg. 0.0003-0.005% S, 0.0003-0.01% C, and the balance Cu with inevitable impurities and in which respective contents 
of Mg and S simultaneously satisfy the following (1) and (2): (1) -0.5[Mg]+O.0O5£ [S]; (2) [S] <0.25[Mg]. In the above inequalities. [Mg] 
and [S] represent respective weight percentages of Mg and S. 
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(57) [BJB] 

mm] * % > t- > d/flnxtt <t ma o » ttos*© w 

ttCC^n/cCu-N i -S iJMttffl£&«f»S. 

N i : 0. 4-4. 0 w t%, Si : 

0. 05-1. 0wt% Sn : 0. 001-5wt 
%. Zn : 0. 1-5. Owt%, Mg: 0. 0 0 5- 

1. 0wt%, S:0. 0 0 0 3-0. 0 0 5wt%, 
C:0. 0003-0. 0 1 w t%^Ml, SiStfC u 
Rtf^iB 6 & 0 , S 5 KM g <b S OtWl^ 
TfB5£ (1)R»(2) *H«pCcMterC u - N i - S 

i XfiCfcffl^. 

-0.5 [Mg ] + 0. 0 0 5 S [S] ( 1 ) 
[S] £0. 2 5 [Mg] (2) 
/c/cL, [Mg] »Mg(Dwt°/o, [S]te:S<Dwt% 



1 

mmmomm] 

[i*#JBl 1 N i : 0. 4-4. 0wt°/o, Si : 
0. 05-1. 0wt%, Sn : 0. 001-5. Ow 
t%. Zn:0. 1-5. Owt%, Mg : 0. 005 

— 1. Owt% S : 0. 00 0 3-0. 0 0 5wt 
%, C : 0 . 0003-0. Olwt £§SB 

*#T8B3i ( i ) so' (2 ) *ra«Ftc«yh-rci*«Fa 

<h-T<£X£>t*> yftjxtfeROffltf) o jgft 

SHj^^o 10 

0. 5 [Mg] + [S] ^0. 0 05 — ( 1 ) 
0.25 [Mg] ^ [S] •••• (2) 

( [Mg ] «Mg(Dw t%, [ S ] teSCDw t%*.*fl* 

[f#5}cJS2 ] N i : 0. 4-4. 0 w t%. Si : 
0. 05-1. 0wt% Sn : 0. 001-5. Ow 
t%, Zn:0. 1-5. 0 w t%, Mg:0. 005 

— 1. 0wt%, S : 0. 00 0 3-0. 0 0 5wt 
%, C : 0. 0003-0. 0 lwt%^Ml, £195 
CuS^oIiB^«!B5^e>*0, $6^cMgiScD^W 20 
fi^Ttes; ( 1 ) SO < 2 ) £IaJB#tc$!fc-<r <t i 
SW^rfil© WISBtta^ 20m mHK*4 Ci« 

ft £ f £ * dr > b*> ySDXffiRCf ««> o #ttCt1Sft£iS 

^JiB casino 

0. 5 [Mg] + [S] ^ 0. 005 — ( 1 ) 
0.25 [Mg] > [S] •••• (2) 

[ANSI 3 ] Ni:0. 4-4. 0wt%, Si: 
0. 05-1. 0wt%, Sn : 0. 001—5. Ow 
t%, Zn:0. 1-5. 0wt\ Mg : 0. 005 

— 1. 0wt°/o, S:0. 0003 — 0. 005wt 30 
%, C : 0. 0 00 3-0. 0 lwt%^ML, 91f& 
^iltBe, B, AL P, Ti, V, Cr, Mn, 
Fe, Co, Pb, Ca, Zr, Nb s Mo, Ag, I 

n, Sb, Hf, Ta(D^^liXii2i«±?:Ml'C 
0. 0 0 1-1. 0wt%ML, glgPCuRO^pJiS 

£6{CMg<hS#TiE5£ ( 1 ) SO 
(2) *H«FCC»A:-i-Ci*«p*<fc-r4^^>K:>y/jn 

0. 5 [Mg] + [S] ^0. 0 05 — ( 1 ) 
0.25 [Mg] ^ [S] •••• (2) 40 

[sff*I4] Ni :0. 4-4. 0wt%, Si : 
0. 05—1. 0wt%, Sn : 0. 001—5. Ow 
t% s Zn:0. 1-5. 0wt%, Mg: 0. 005 
-1. 0wt%, S : 0. 0 0 0 3-0. 0 0 5wt 
%, C : 0. 0003-0. 01 wt^ML, SJJ& 
^iltBe, B, Al, P. Ti, V, Cr, Mn. 
Fe ( Co, Pb, Ca, Zr, Nb. Mo. Ag, I 
n, Sb, Hf\ T a<D*>%imXte2mVL±.*mM~e 
0. 00 1-1. 0wi%Ml>, fffiCuK&**SM 
T^mfrhU *) % £ 6tCM g t S a*T8E3C ( 1 ) SO 50 



1 1 -43 7 3 1 

2 

(2) zmmcmtc-rttbic, mmw^om^mM 

0. 5 [Mg] + [S] £0. 0 05 •••• ( 1 ) 
0. 25 [Mg] ^ [S] •••• (2) 

[0 00 1] 

mT-SBn a nCcftffl 2ft£x*>f> yjraxttsoii^ o * 

[0 00 2] 

*. mm • «^BRP n ©/J>a[ft, mtit. ffi£9Nb 
tcf$i\ y- u-acd y- FPHlPS<DS|/h*€>ti«n 
* * *(Dffiifflfcf ^ ^<DjS/j^Bi6nr c*s. c*uc<fc 9 

»axtt <x*>t>y»ix»©«Q h /cti^i^^c^ 

S^tf^UTl^ *SH¥2 - 6 6 1 30^ 

(Wi* «fB8B86 3 - 1 3 0 7 3 9#^«, 
«fBB :s F5'-5 9 46 8 -^&«L »Hf8-3 1 9 52 8 

[0 00 3] 

-Ni-S i»ffl^^C*Jl^r, 3£«*(DfiT*tfP*r 

Mg ±fE*SHi¥2 - 6 6 1 3 0 ^fSCCteiS 
34vrc>4<fc5K:, X2> f>^»pXffiRO^S!^© 

s£jb (*feoS(3^jBt|Sft) 3i**C£#*n6tiTl> 
Mg^ftl,Cu-Ni-Si^ 

[0 0 0 4] 

[iSli^ft?^-r^/c^cD^S] *«Bfc«5^>>hT> 
^»XttSC«IB»o#tt«:«n*W*«^^«. Ni : 
0. 4-4. 0wt%, Si :0. 05-1. Owt 

Sn :0. 001-5. 0wt%, Zn:0. 1 — 
5. 0wt%, Mg:0. 005 — 1. 0wt%, S: 
0. 0 0 0 3-0. 0 0 5wt%, C:0. 00 03- 

o . o i w t % m$$cu jst^^m^Htofr 

hti , 3 6CCMg t SCD^WM^TIB^ ( 1 ) SO 

(2) zmmcmtc?ctzmmt?z> 0 



3 

0. 5 [Ms] + [S] > 0. 005 — ( 1) 
0.25 [Nig] ^ [S] •••• (2) 

[0 00 5]±BM«&». «R!5»ilt, Be, B, 
Al, P. Ti, V, Cr, Mn, F e, Co, Pb, 
Ca, Zr, Nb, Mo, Ag, In, Sb, Hf, T 
a0HlIX«2ia±^I"CO. 0 0 1-1. 0 

[0006] 

(N i ) NiiiSi tifcKl»tt|-r*CiR:«fc>3, N i 

is iaMb£4**£i«u ^*©att*m±3#*ftffl 

<ds»**j/J>3< . 4. owt o /o^ixt^f-r^iin 
flnxta^»iiiitott3^<tr u < fie 

oT, NiCD^WfiteO. 4-4. 0wt%it^' 
[0 00 7 ] (S i ) S i «N i iifcfcSRJnrr&Ci 
KJ: 0 . NiiSi <Dfb^»*£jau ^&05SK*fa 

is^sffffl^wrsTaR-r**, i^u o. osw 

©r»*L<«cl». Stot, SicD^WSteO. 05- 
1. 0wt%i^ o 
[0 00 8 ] (Sn) SnfcHftK. tf 

«8*n«H4*rsi±si*S7aRr*s B o. ooi 

wt%*«r«ccD^m«^3< , 5. 0wt%ax 

[0 00 9 ] (Zn) Zn^RO^^^o^cDW^ 

±3tf£7cfre&£ 0 l#>u o. iwt%at«c 
ja*3wiafnr*ii«>«:. mmm<Di&T. mf&htMM 

<D^WS«0. 1-5. 0wt°/oi1-^ o 
[ 0 0 l 0 3 (Mg)Mg WSSBL WJCB*«?D«FttStf 
^*>tT>y»PXtt«:|fiI±S-a:SiifeCC, 
fi«tc4>Sft**s*47c3Rr*S 0 0. 0 0 5wt%*S 

r»*(03»*B/jNS < , i. owt%^emwit 
fc*a«**3&s«si»r*iifccc. n®t£, a&iBttwxtt© 
3WL MiS$0fiT4S< ©t*f J I < ftl^ 0 fi£~> 
T, MgOD^WSBO. 0 0 5-1. 0wt%i«o 
3 6CCMg«. fciTCC&^Sifcfl, SiOtlEffrBt? 

[001 l] (S) S«Mfifiife*C*#>fc:>yft]X 

*ri>7Hftt?fc*S. 0. 0 0 0 3wt%*it1JXj?> 

t>yflnxtt*rt±s**JW*«^s<. o. oosw 
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4 

fts-tiSo ee^r, scd^ws^o. 0003-0. 0 

0 5 w t %t~?Z> a 

[0 0 12] (MgMS«)Mg^Wr5Cu 

it. x^>f>^»nxtt©ffi^6«Mga^s« 

10 0. 5 [Mg] + [S]^0. 0 05-- ( 1 ) 

[0013] :£ic. iH&r>#14©ffirt>6tt^T©<fc5ft 
#^r*©tb*&»Jta^sci^sr*-5. 

sr&o, **i3W«-&4©*{cjBaEfb'rsciK:<fc*}. 

l>i, fiifiKlS-r & M g h V ^ i M 

g s i(Dia<D*{4M*/h3 < it < tizitib. momm 
20 *r^*wa*u<. a^pgriB^; (2) 4«mc 

i 

0.25 [Mg] ^ [S] •••• (2) 

[0014] (C) CttMg&SWtiCu-Ni-S 
i XJH£&4>* * > tr > ymxtt*«I±S ttifffflsW* 

SCt**Jfflt6ttlO»IIJUfc. l^U 0. 00 0 

3w t«*»rtt*©SB»tt/h3< 1 0. oiwt%* 
iHAr^r* i*©jw#tt«-r* i i fecc ^raftn 

Xtt*2Mb3t*£. UfctfoT, co^ws^o. 00 
03-0. 01wt%, »*L<»0. 001-0. 0 

30 iwt°/ 0 in o 

[0015] (BteSi#) Be, B, Al, P, Ti, 
V, Cr,Mn, Fe, Co, Pb, Ca, Zr, N 
b, Mo, A fir, In, Sb, Hf, TaOBW^l, 

vroofiTtfVlF 3 ti *ttH-c»»rr 5 c i #r * *tc 

0 . 0 0 1 w t %*»-c«««iej±s»*3&s/hs < , 1 w 

*L/<ac*. o/c^ot, cn6©BM#©j&££0. 
40 0 0 i - 1 w t %i*r^ 0 

[00 16] («i(li)MgtSfT5Cu-Ni- 

>tr>yaxtt«:M^-rsci**i6M#6«mt»ao 

/Co «fc«»ftt^r©«»^ 0 
wm«Trfttl«X jr>tT>yaiXtt*l«I±S-&4Ci 

"C2 0 MmWfSffilr^o/ci 0T4>, 
JftWSnxcc J: 0 «SJUtt«HI¥i ft 0 . 81*1^1©^ 

50 w«saacc^th9o%«±©»iaftix%«ufcw 
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[0017] 

v 9*-)l> KtClfjiL/. 5 0 mmx 8 Ommx 2 0 0 m 
nKDiMS&f'BHLfc. C©lfiJ&£9 3 0'*CtcJHllSU^iF H T *io 



fc. C©8!H£t*©*ffi©K{b*^-;l>*l&£r*fc«> t 

mSO. 36mmi0. 6 5 0-8 5 0°C-C2 0®fflt& 
mmLtc&fctpMftUtc. §6CCJ1§0. 2 5mm$T 
ftlSEML. 4 5 0-5 0 0-C-C2B#F B 1©^§i6>&teL. 
«!B©M{fcS«*lKJfe{C-C l$£&KIft«Cft V tc. 
[0018] 

tan 







±a& (wt%> 


BUM* 




No. 


Cu 


N i 


S i 


Sn 


Zn 


Mg 


s 


c 


(w t %) 




1 


?m 


0.9 


0.2 


0.5 


1.0 


0. 10 


0.0015 


0.0030 






2 


?m 


1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 






3 


?m 


3.2 


0.7 


0.5 


1.0 


0. 10 


0.0015 


0.0030 






4 


mm 


1.8 


0.4 


0.01 


1.0 


0. 10 


0. 0015 


0.0030 






5 


m*> 


1.8 


0.4 


0. 1 


1.0 


0. 10 


0. 0015 


0.0030 






6 


mm 


1.8 


0.4 


3.0 


1.0 


0. 10 


0.0015 


0. 0030 






7 


mi 


1.8 


0.4 


0.5 


0.3 


0. 10 


0.0015 


0.0030 






8 


m<> 


1.8 


0.4 


0.5 


3.0 


0. 10 


0.0015 


0.0030 






9 


?m 


1.8 


0.4 


0.5 


1.0 


0.01 


0. 0015 


0.0030 




0d 


1 0 




1.8 


0.4 


0.5 


1.0 


0.30 


0. 0015 


0. 0030 






1 1 


mi 


1.8 


0.4 


0.5 


1.0 


0. 70 


0. 0015 


0. 0030 






1 2 


®& 


1.8 


0.4 


0.5 


1.0 


0. 10 


0.0005 


0.0030 






1 3 


?m 


1.8 


0.4 


0.5 


1.0 


0. 10 


0. 0040 


0.0030 






1 4 




1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0015 






1 5 




1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0080 





[0019] 



[«2] 
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7 8 

a- 2 







(wt%) 






No. 


Cu 


N i 


S i 


Sn 


Zn 


Mg 


s 


c 


(wt%) 




1 6 




i.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 


Be : 0. 1 
B : 0.04 
M : 0.008 




1 7 


mi 


1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 


P :0.03 
Ti : 0.02 
V: 0.006 




1 8 


m$ 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0030 


Cr : 0.005 
Mn : 0.04 
Fe : 0. 02 


M 


1 9 


mi 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0. 0030 


Co : 0.03 
Zr : 0.02 
Nb : 0.01 


m 


2 0 


m 


1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0. 0030 


Ma : 0. 005 
Ag : 0.03 
In : 0.08 




2 1 




1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0. 0030 


Sb:0.07 
Hf : 0.009 
TarO.Ol 




2 2 




1.8 


0,4 


0.5 


1.0 


0. 10 


0.0015 


0. 0030 


Pb : 0.02 
Ca: 0.005 



[0 02 0 ] * * [«3] 

m- 3 







(wt%> 






No. 


Cu 


Ni 


S i 


Sn 


Zn 


Mg 


s 


C 


(w t %) 




23 




03 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 






24 


mi 


4^5 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 






2 5 




5J) 


1.1 


0.5 


1.0 


0. 10 


0.0015 


0.0030 






2 6 


mi 


1.8 


0.4 


0.0005 


1.0 


0.10 


0. 0015 


0.0030 




it 


2 7 




1.8 


0.4 


6.0 


1.0 


0. 10 


0.0015 


0.0030 






28 




1.8 


0.4 


0.5 


0.05 


0. 10 


0.0015 


0.0030 




« 


29 


m> 


1.8 


0.4 


0.5 


6,0 


0. 10 


0.0015 


0.0030 






30 


mi 


1.8 


0.4 


0.5 


1.0 


0.003 


0.0015 


0.0030 




m 


3 1 


m& 


1.8 


0.4 


0.5 


i.O 


1.2 


O.0015 


0.0030 






3 2 




1.8 


0.4 


0.5 


1.0 


0. 10 


0.0002 


0.0030 






3 3 


mi 


1.8 


0.4 


0.5 


1.0 


0. 10 


0.006 


0.0030 






34 


mi 


1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0001 






3 5 


mn 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0120 





[0 02 1] 



[ft4] 



(6) 

m- 4 



11-43731 



10 







<wt%) 


(w t %) 


No. 


Cu 


N i 


S i 


Sn 


Zn 


Mg 


S 


c 


it 
K 
0«J 


3 6 




1.8 


0.4 


0.5. 


1.0 


0. 10 


0.0015 


0.0030 


Be : 0. 1 ♦ 
B : 0.04 
Al : 1.2 


3 7 




1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0. 0030 


P:0.6 * 
Ti : 0.5 
V: 0.006 


3 8 




1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 


Cr : 0.5 * 
Mn : 0.04 
Fe :0!7 


3 9 




1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 


Co : 1.3 * 
Zr : 0.02 
Nb : 0.01 


40 




1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 


Mo : 0. 005 
Ag:0.03 
In : 1.2 * 


4 1 




1.8 


0.4 


0.5. 


1.0 


0. 10 


0.0015 


0.0030 


Sb : 1.1 * 
Hf : 0.009 
TaiO.Ol 


4 2 




1.8 


0.4 


0.5 


1.0 


0.015 


0.004 


0.0030 




4 3 




1.8 


0.4 


0.5 


1.0 


0.006 


0.0015 


0.0030 





[0 022] C©«l*Wco^T. TiegMK-C3ISg3£ 

m*, j i sh o 5 o i icMtt &wm&&ik&mmi. 

^PI14©^fi«. 7'UXK:<tf)S330mm, ipgO . 



30 



zm&mmm-eMmLtc i,tA,tcwmmmmt, 245 

'CCDte/vtcm (6 0S n/4 0 P b) iC5#ra?liSLT 

m2 o um(oit>-o%m%mmbmm$: 1 5 o-cr-i 0 

OOB^RSttl^. 18 0" tttf-C¥«fCMLfcft^/c 

[0 02 3] 
»5] 
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11 12 
^-5 





No. 




(N/rno 2 ) 


(SIACS) 






mm 


m mm 




i 




580 


45 


7.5 


8 


mb 


Mb 




2 




730 


43 


7.5 


5 


mi. 


Mb 




3 




900 


40 


7.5 


3 


Mb 


$&b 




4 


m# 


710 


48 


7.5 


5 


Mb 


• Mb 




5 




720 


47 


7.5 


5 


Mb 


Mb 




6 




770 


30 


7.5 


5 


Mb 


mb 




7 




720 


44 


7.5 


5 


mb 


mb 




8 




740 


42 


7.5 


5 


mb 


mb 




9 




710 


44 


7.5 


7 


mi. 


mb 




1 0 




750 


41 


7.5 


4 


Mb 


Mb 




1 1 




780 


38 


7.5 


3 


Mb 


Mb 




1 2 




730 


43 


7.5 


7 


mb 


Mb 




1 3 




730 


43 


7.5 


3 


mb 


Mb 


m 


1 4 




730 


43 


7.5 


7 


mb 


Mb 




1 5 




730 


43 


7.5 


3 


mi> 


mb 




1 6 




800 


37 


7.5 


3 


Mb 


mb 




1 7 




770 


38 


7.5 


3 


mb 


mb 




1 8 




740 


42 


7.5 


4 


mb 


Mb 




1 9 




750 


42 


7.5 


4 


mb 


Mb 




2 0 




j 760 


41 


7.5 


3 


Mb 


Mb 




2 1 




750 


41 


7.5 


3 


mb 


Mb 




2 2 




| 750 


41 


7.5 


2 


Mb 


mb 



[0024] 



[*6] 



(8) ftmW- 1 1 -4 3 7 3 1 

13 14 
f*-6 





No. 


MM 


(N/ffln 2 ) 


(XIACS) 




(Am) 


*m 


m &m 




2 3 


m# 


530 


36 


7.5 


10 


mb 


mb 




24 


sun 


— 


— 


— 


— 


— 


— 




25 


ffln 


— 


— 


— 


— 


— 


— 




26 




700 


43 


7.5 


5 


Mb 


Mb 




2 7 


am 


— 


— : 


— 


— 


— 


- 




28 




730 


45 


7.5 


5 


mb 






29 


s» 


740 


34 


7.5 


5 


mb 


Mb 


it 


3 0 




690 


44 


7.5 


16 


mb 


mb 


3 1 


tan 


— 


— 


- 


- 




- 




3 2 


a# 


780 


38 


7.5 


15 


Mb 


Mb 




3 3 


Mil 


— 


— 


— 


— 


- 


— 




34 




730 


43 


7.5 


17 


mb 


Mb 




3 5 




— 


— 


— 


— 


- 


- 




3 6 


jy? 


890 


24 


7.5 


3 


Mb 


Mb 




3 7 




960 


9 


7.5 


3 


ml 


mb 




3 8 


&& 


770 


31 


7.5 


3 


mb 


mb 




3 9 




760 


29, 


7.5 


3 


ML 


mb 




40 




790 


30 


7.5 


3 


Mb 


Mb 




4 1 




800 


28 


7.5 


3 


mb 


mb 




4 2 




710 


43 


7.5 


5 




mb 




4 3 




700 


44 


7.5 


13 


Mb 


mb 



[0 0 2 5 ] a56C*-$\fc5K\ *^4No. 1- * 
J: 9 CC, J±I2^£N o . 2 3-43 tt— »<DJfi»3W*» 
ri^. ft*. No. 4 MgRO*S(D^ 

M^A«o»S«B(cd«ti«C>axE) % a < l ) X 
«a (2) <DS6ffi£^ft£/ca6, ffitf>o#tt*4(,>«X 

[0 0 2 6 ] J/c glONo. 2CD^CCOli"Ctt, 40 
ttfitftS©K»*ai3rc«>6Ccti|Hi©2 0tfm<D*MHI<D« 

»-7 



ft t) , No. 2 i^^|5j^CD^tt^f#6n/c 
j»^ffl(DSS3Wift*>o/cN o . 2 - 3 

ft-oTlr>& 0 
[0027] 
C*7] 



No. 




(N/mm 2 ) 


(JSIACS) 




<£tm) 


MS 


m 


2 




730 


43 


7.5 


5 




mb 


2-2 




710 


43 




4 


iu 


Mb 


2-3 




740 


42 


25 


12 




Mb 



[0028] 



(9) ftmW- 1 1 -43 73 1 

15 16 



LLlP»TRlTUg)fiFjSBri4# 1 # *St^th 



(72)^BJ^ «fp MBS 

lljP»TMTfiS^itBT14S 1 ^ ftl&m± 



